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(54) TRANSFER FILM, METHOD FOR FORMING METAL BACK LAYER, AND IMAGE DISPLAY 



(57) A transfer film comprising a base film (11), a 
parting-agent layer (12), a protective film (13), and a 
metal film (14), the latter three being formed on the base 
film (11) in order, wherein the protective film (13) con- 
tains a softening agent such as a phosphate, an aliphat- 



ic monobasic acid ester, an aliphatic dibasic acid ester, 
or a dihydric alcohol ester. By using such a transfer film, 
a metal back layer is formed. Since the transfer layer of 
the transfer film has a surface resistivity of as high as 
102-1 0 8 OJ , the surface resistivity of the formed metal 
back layer is high, and discharge is suppressed. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a transfer film, a method for forming a metal back layer of a phosphor screen 
by using the transfer film, and an display device having the metal back layer. 

BACKGROUND ART 

[0002] Conventionally, for the phosphor screen of a cathode ray tube (CRT), a field emission type display - (FED) and 
he like a metal back type structure in which a metal film is formed on the inner surface (surface opposrte to a face 
p"ate) oi a phosphor layeHs adopted extensively. In the light emitted from a phosphor by the electrons d^schajged from 
an electron soume, this metal back layer reflects the light, which advances toward the electron source, to the face .plate 
side to improve luminance and to stabilize the potential of the phosphor layer, .t also has a funct.cn toprcvent the 
phosphor layer from being damaged by ions which are generated when the gas rema.n.ng .n a vacuum envelop .s 

ioSSf' The metal back layer is conventionally formed by a method (lacquer method) in which a thin film of f nitrocel- 
lulose is formed on the phosphor layer by a spin method, vacuum deposition of alum.num (A1) .s preformed on .t, and 

organic substances is baked and removed. . . ^♦u—i 

20 TO004] On the other hand, Japanese Patent Laid-Open Application Sho 63-102139 d.scloses as a simp e method 
oHoLng a metal back layer a method (transfer method). In the transfer method, a metal-depos.ted film .s formed on 
a filmTwhtch a parting agent is previously applied and transferred it onto the phosphor layer w.th an adhes.ve agent 
[0005? ™e method for forming a metal back layer by the transfer method, however, needs to secure a ^suff.aent 
adhesive power to the phosphor layer and a baking resistance characteristic in the bak.ng step. But, such charactenst.es 
25 we^e hlrd'yTealized at the'same Le and the transfer method was conventionally hard to P*""^ -J 

[0006] Specifically, it is necessary to adequately secure an adhesive power by mcreasmg the thickness of the ad- 
hesive-agent layer in order to secure a good transfer property, but when the adhesive-agent layer ,s thick Us ^cessary 
to decompose to scatter a large amount of organic substances in the next baking step. Therefore, the decomposrt on 
gas generated at this time causes destruction of the metal film such as a blister, and it is difficult to keep the bak.ng 

30 resistance characteristic in good condition. C1>10Q 

0007] Japanese Patent Laid-Open Application Hei 3^91 31 , Japanese Patent La.d-Open Appl.cat.on He 4-51423 
and Japanese Patent Laid-Open Application Hei 5-190084 disclose a method for remedy.ng a defect resulting from 
th £ETt£ metal film in me transfer method by disposing fine pores on the metal film in order to release he 
decomposition gas. But, such methods had a disadvantage that a side effect was caused to detenorate the opfical 
35 reflection performance of the metal back layer. 

0008] Japanese Patent Laid-Open Application Sho 64-30134 discloses a structure .n wh.ch an anchor flayer com- 
prising an acryl-based resin or the like is formed between a metal back layer and a parting-agent layer. But, th.s method 

is also hard to form a qood metal film. B _ a . x , 

0009] Besides, in tne aforementioned lacquer method for forming a metal back layer a metal film « on 
base surface having large projections and depressions by vacuum deposition, so that .t.s hard to form a th.n f, m hav.ng 
hfah riflectanc^ Therefore it was hard to obtain a phosphor screen having high luminance, and especally there was 
I^S^^^n luminance on the phosphor screen of the display such as the FED which operates .n a 

a gap (space) of about one to several mm between ^^Nj^fjj 
phosphor screen and the rear plate having the electron-emitting element, and the gap cannot be mcreased m vew of 
Stion and characteristics of a spacer. As a result, a high voltage of about 10 kV ,s appl.ed to generate a strong 
liectric field in the very small gap between the face plate and the rear plate, resultmg .n a problem that an electnc 
disTharge (dielertricT. breakdoL') tends to be caused. And. the occurrence of an electric discharge had a tendency 
of destrovinq or degrading the electron-emitting element or the phosphor screen. 

[0011 The p esent invention has been completed to remedy the above problems, and it is an object ol £. .nvenfion 
o provide a transfer film capab.e of forming a metal back layer having good charactenstcs by a«Wa 
method for forming the metal back layer having remarkable advantageous effects efficiently by the transfer method 
and a display dev.ee which has a high metal back effect and a remarkable withstand voltage charactensttc and can 
make display with high luminance and high quality. 

SUMMARY OF THE INVENTION 

[001 2] As described in claim 1 , the transfer film according to a first aspect of the present invention is a transfer film, 
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uprising . base .iln, a parang-gen, .aye,, l^'^'^ZX^'Z^'ZZT. 5SS 
elm and ,ha mm «m being MM on foe baer , ^;^ ipMt ^.»,.*P«* 
contains al la.at ona Rind ol softening agar* * f^So pare"* ohlodda. tokiennaellonathyl- 
dibaslo ester, dihydite alcohol eat.,. <^J"«**£"?; a'aalfonamid. compound, mafoy. abi- 

to 30% in a mass ratio against all matenals configunng the P^J^^^S. as descri bed in claim 4, it may 

™^rdnar^r^^s 

a polybutene resin and a polyamide resin as descnbed in claim ' 5 - comprising a base film, a 

[0014] As described in Cairn 6, the transfer film of the second I invent* >n ' s a r f Q 9 n tne base fi , m , 

parting-agent layer and a transfer «W *.^J^ 1 * to 1 0* «0 And, the 

wherein the transfer layer includes a h.gh esistarwe I a V« r n ^' n 9 fef , includes a nigh resistance 

^-.scssrsssar^^sffiXi. — * — «— - - * 

surface raaiatwny ol lasa than 10* QO as deecnbed adnt compnsas forming a 

,0015) The method lor fomting a mate, baok fcya, » trans.emng including disposing .ha 

rsrraTs^^^ 

c,aim 8 - . u I. i M «r o^rHinn to the third aspect of the invention can further comprises 

forming a phosphor layer on lb. in.de surface ^•^^^^^ com . wo< »^^^ph<»phoitayar 
diepoeing the transler film ae ea. teeth in cla n, ipso "^^^^^p^pto,^.^ gangling a baa. 

^rrfothodV r inga T , rX 

in claim 11. o ^ rHino to the f ourtn ana - fifth aspects of the invention can further 

has a metal back layer formed by the method to form.ng ^ ^ in cla m 1 4 And the display device of the sixth aspect 
being disposed on the inside surface of a face plate .M.^ dispLd to face the rear plate, 

of the invention can comprise an r^^^^Si ^SL layer which is formed on the face plate so 
many electron-emitting elements formed on *°™*V a ™-™°* £ om ^1 electron-emitting elements, wherein a 

to face the rear plate -^ m ^ • —» ba <* ^ ™ * 

Dhosohor screen which has a metal oacK layer . aim it . 

S, is disposed on the inside surtace of the face Plato as ^enbjd hn *J 15 ^ . 

l0 021] The display device according to a seventy aspect of tejM rjjjjn^ ^ ^ ^ back 

phosphor layer and a metal back .aver ^which » ^^^ShtS meta back layer has a high resistance layer 
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[0022] Thedisplaydeviceaccordingtoaneig^ 

has a metal back layer formed by the method for forming a JJJJJ f ™ djs devjce acc P ording to 

screen being disposed on the inside surface o< a face foled by the method for 

fomTa^^ 

^^^^^fx^^ srasri— — - - re, 

plate as described in claim 20 to cla.m 23. .^Hm-m made in detail on respective materials for the 

scteTa^ 

[0024] First, only a blister phenomenon was »n^<^ ^"wa^ssary to additional consider 
which was considered to be a necessary property. But, , ^^^^Si that three properties such as a 
a crack property which was not considered ne / eto,or ^'^ metal back .ayer is formed 

transfer property, a blister property and a crack iKlSSto^m*- back layers are shown 

shows a state of a crack defect. Fig. 1 D shows a ^^^.^ property the blister property and the crack 
[0025] A correlation among the three |W^^"^^SSS2i known that the transfer property 
property will be explained with reference to the experiment t ^J^^™^„ Xon tne me tal back layer was 
and the blister property are closely related to a *' c ^ of J^ 

thickness of 0.5 \xm. . x ««= *t r«athx/> i^nhutvl ketone 25 parts of methyl ethyl 

of a melamine resin, 5 parts of a urea res.n, 1 part of a ce ^J^^SSd was applied to the parting-agent layer 
protective film to form an aluminum film having a th,ckne^ 0 coater and dried to form 

cm wide and 3 mm thick was used as a face p.ate. A phosphor sluny ^^^^^fgS^SSt 
C pl water, 1.4 parts of polyvinyl alcohol, ° e °^ SSTn^ W 

was applied to the face p ate by a spin 2S^St^^«2S^«« was made with pure water. Thus, 

"move a wa7er content. Test pieces of the phosphor me thod. 
[0029] The above transfer film was used to ™ fhown in Rg. 2. The transfer fi.m comprises 

[0030] Details of respective processes to form the meta J back £ which are stacked on a baS e 
a parting-agent layer 2, a protective film 3, a ^ta. film 4 and an^ ? to TohosC layer 8 under pressure by a rubber 
film 1 in order as shown in Fig. 2A. This transfer -film 6 Vf^J^^^J^ decomposed and scattered 
roller 7 as shown in Fig. 2B. The base film 1 ,s then £££ ^^^^^J^ in Rg. 2D. In 
in a baking step as shown .n Fig. 2C. Thus, the ^^^""J" a taht shielding layer. To form a good metal 

phor layer 8 of the test piece and adhered under pressure by the rubber ^r^StaTm. base film 1 was peeled 
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oraanic contents. As an oven temperature schedule, the temperature was increased from room temperature to 200 C 
Xa temperatu re gradie nt of 10°C/min., from 200°C to 380°C with a temperature gradient of 9°C/m.n., and from 
to450?C 1 temperature gradient of 3-C/min., and after heating at 450°C for 30 minutes, the emperature 
was lowered to room temperature wi?h a temperature gradient of 3°C/min. As described above, test samp.es on wh.ch 

as described betow First, grid lines were drawn at intervals of 5 mm x 5 mm on a transparent plast.c sheet Th.s sheet 
iT^Tas^ZLons^. The evaluation sheet was placed on the test piece with the aluminum f,lm transferred 
Tnd the number of grids (squares) on the test piece was counted, .f a grid is partly on the test piece, ,t .s counted only 
when a nTor more of its area is on the test piece. Then, among the counted grids, the number of gnds below wh.ch 
The aluminum fi r s fully transferred (1 00%) was counted. And, a ratio of the number of 1 00% a.ummum- transferred 
Jrids rtheTotTnumber of grids was used as a conforming item area rate in the metal film transfer step to evaluate 

rooS^he'sTmelvaluation was performed after the heating treatment. A ratio of the number of grids, where a blister 
St did not occur to the number of 100% aluminum-transferred squares was used as a conform.ng .tern area rate 
2E fheat^n step to evaluate the blister property. At this time, blister defect-occurred grids were counted regard- 
less ol (the defect-occurred area. The results obtained by the above experiments and evaluates are shown .n F.g. 3. 
in Fia 3 (a) shows the transfer property, and (b1 ) shows the blister property. 

0035] l is seen n the drawing that adhesion to the phosphor layer is improved as the ajhesive-agent layer becomes 
Sicker and the transfer property is improved, but a large amount of scattered gas .s produced in the bak.ng step, and 
Sisters Z Reduced On the oLr hand, it is seen that when the adhesive-agent layer is thin the bhster ^ property is 
Improved but the transfer property is degraded, and there is no region where the conform.ng .tern area rate becomes 
1 00% in terms of both the transfer property and the blister property. 

0036] A method for forming fine pores in the metal film, which was a conventional blister P^'W^' 
was tJed according to the following procedure. First, a transfer film and a test p.ece were produced by the same 
procedure as above, and an aluminum film was transferred onto the phosphor layen Then sandpaper (# 1 000) was 
Son the transferred aluminum film, and a fine pore producing treatment was performed by a rubber rc ^'er hav.ng 
naTdness of 50 degrees and a surface temperature of 25°C at a velocity of 2 m/m.n. and a pushing force of 1 0 kg/crn^ 
m Z f time, test pieces undergone the treatment one and two times were produced respecfvely. Then, the same 

E of the Ser property. (b2) showing a case that a fine pore treatment (fine pore producing treatment) was 
oerfoled one me and (b^ showing a else that the fine pore treatment was performed two Ames. The adhes.ve- 
agentTayer o wS b.isters are produced becomes thicker as the number of fine pore form.ng treaUnentj .nc^ses 
?t to seen that when the fine pore treatment is one time, the adhesive agent can be set to have such a th.ckness that 
a corZTg L area rate becomes 100% for both the transfer property and the blister property .n area A .n the 
drawing and 9 when the fine pore treatment is performed two times, the film thickness is .ncreased .ts range to areas A 
and B in the drawing, and workability is also extended. 

m0381 Then the metal back effect of the above test samples was evaluated by a simple method having the follow ng 
Sure Hrst a 30-cm cube was produced using an acrylic board. At that time, mat black pa.nt was applied to the 
form a pseudo nonselective space in the cube. Then, a hole having a diameter of 2 cm was formed 
at the center of one side of the cube to make a visible light reflectance evaluation box. 

m^ta^^ disposed on the hole of the visible light reflectance evaluation box with its phosphor screen 
Kce Ao VT^fmn. an incandescent lamp was irradiated to the front of the face plate of the test piece a an 
£££££ Thus the front of the face plate of the test piece which was placed on the hole of the visible light 
reflet evaluation box was determined as a measurement face. And, the reflection luminance was measured from 
aSe^ar to the measurement face, and visible light reflectance Rf (%) was obtained from the value of 
the measured reflection luminance through the following calculation. 
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100401 In the above equation, Rf (%) denotes visible light reflectance, TRf denotes the reflection um.nance ol Jhe 
KJ on which the metal back layer is formed, and SRf denotes the '^^ST^S^^JSZTSi 
the phosphor layer only. The metal back effect is good as the Rf value is closer to 200, and .t becomes smaller as the 
RF value becomes closer to 100. . 
[0041] The results obtained by evaluating the Rf values by the above method are shown .n Table 1 . 
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Fine pore Treatment 


Thickness of adhesive-agent layer 


Rf (%) 


None 


25 jam 


190 


One time 


25 jam 


160 


Two times 


25 \im 


130 



f00421 It is obvious from Table 1 that when the fine pore treatment is not performed, the Rf value is 1 90 and the metal 
back effect is considerably high. But, the Rf value becomes small as the number of the fine pore treatments increases. 
In other words, it is seen that the conforming item area rate becomes close to 100%, but the metal back effect is 

rooasf The inventors focused attention on the point that the transfer property of the metal film and the phosphor layer 
can be improved depending on a kind of adhesive agent and examined various kinds of adhesive agents. As a result 
the adhesive agents were classified into three groups depending on a difference in adhesive power. A first group of 
the adhesive agent is a group in that the metal film and the phosphor layer cannot be adhered regardless of the 
thickness thereof and includes those mainly consisting of a rosin-based resin, a terpene-based resin, a cyclopentadi- 
ene-based resin, a coumarone resin, an alkyd resin, an epoxy-based resin, a chlorinated polyolefin resin, a phenol 
resin, an acrylic silicone resin, a ketone resin or the like. A second group includes those which are low in adhes ive 
power and need countermeasures against a blister defect, and mainly consist of polyvinyl alcohol, an EPDM (ethylene- 
propylene-diene terpolymer), neoprene phenol rubber, isoprene rubber, acrylonitrile rubber, nitrile phenol rubber an 
isobutylene resin, a polybutene resin, butadiene-based rubber, a polyurethane resin, an acrylic ester resin, a polyester- 
based resin or the like. Besides, a third group includes adhesive agents which are high in adhesive power good in 
transfer property even when the thickness is small and do not need to take measures against the blister defect. The 
third qroup includes those mainly consisting of a vinyl acetate resin, an ethylene-vinyl acetate copolymer, a styrene- 
acrylic acid resin, an ethylene-vinyl acetate-acrylic acid terpolymer resin, a polyvinyl chloride-vinyl acetate copolymer 
resin, a polybutene resin, a polyamide resin or the like. _ 
r00441 As a typical example of the adhesive agents of the third group, a toluene solution of a vinyl acetate resin was 
used and the transfer property and the blister property were shown in Fig. 4. The experiment and evaluation were 
performed in the same way as above excepting a kind of adhesive agent. In Fig. 4, (a) indicates the transfer property, 
and (b) indicates the blister property. , , . . . . 

r00451 It is obvious from the drawing that a conforming item area rate of 100% was obtained in terms of both the 
transfer property and the blister property in a region where the adhesive agent had a thickness of 1 to 20 pm. But, 
when an adhesive agent of the second group which had a low adhesive power was used, the transfer property was 
insufficient, and there was another problem of a crack defect, which did not occur when an adhesive agent of the th.rd 

[0046] Wa |t was^ damage caused on the metal film in the form of a crack at the time of the heating treatment. And, 
fine wrinkles produced at the pressing treatment and a difference in tension between the metal film and the phosphor 
layer after transferring are considered to be the causes of the occurrence. The crack property is shown in F.g. 4(c). 
ro0471 It is obvious from the drawing that the crack property becomes worse as the adhesive agent becomes thinner. 
When the crack property was added to the aforementioned (a) the transfer property and (b) the blister property -to 
examine the performance of the transfer method, a conforming item area rate of the three properties became 100 /<, 
in the area A of Fig. 4. It was possible to make the conforming item area rate of the three properties 1 00%, but because 
the thickness of the adhesive agent in which the conforming item area rate of the three properties was made 100/ o 
had a narrow range, a slight change in the thickness resulted in a defective or quality item, and workability was not good. 
r0048] The inventors have repeated a devoted study to remedy the problem of the crack generation, and found as 
a result that it is effective to prevent the crack generation by disposing a protective film, which mainly consists of a 
resin between the metal film and the parting-agent layer and contains at least one kind of softening agent selected 
from the group of phosphate, aliphatic monobasic acid ester, aliphatic dibasic acid ester dihydric alcohol ester, oxyac.d 
ester, butyl oleate, dibutyl adipate, paraffin chloride, toluenesulfonethylamide, toluenesulfonmethylam.de an ami- 
nobenzene sulfonamide, a sulfonamide compound, methyl abietate, dinonyl naphthalene, acetyl tnbutyl citrate, a tolu- 
idine sulfonamide compound and N-butyl benzene sulfonamide. 

[0049] Flexibility of the protective film can be improved because the protective film contains the aforementioned 
softening agent. Thus, the flexibility of the protective film is improved, so that the followability of the phosphor screen 
to an uneven surface at the time of the transfer is improved, the occurrence of fine wrinkles in the meta^ film is prevented, 
and an unreasonable tension to be applied to the metal film is reduced. Further, the metal film does not follow to 
penetrate between the phosphor particles, and optical reflecting performance of the metal back layer is ma.nta.ned. 
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[0050] Toluenesulfonethy.amide was used as the softening agent and contained in a protective layer 
nmn-riv The test results are shown in Fig. 5. As the adhesive agent, a toluene solution of the vinyl acetate resin of 
T^^^^out^ZJan6 the test was conducted without changing the other conditions. In Fig 
(ctSows Tconfoling item area rate (crack property) when the softening agent is contained by 0^5% ma* .ratio 
fn he resin composition of the protective layer, (c2) shows a conforming item area rate when the 
Stained by 1% (mass ratio), (c3) shows a conforming item area rate when the softening agent ™ 
ZLs ratio) and (c4) shows a conforming item area rate when the softening agent is conta.ned by 30 % to 40 /o (mass 
S When the softening agent is added by 1% or more to the protective .ayer the crack property ,s improved de- 
pending on the added amount, and its effect is saturated when it is added by 30 /. _ 
r00511 The transfer property and the blister property are shown in Fig. 6. In Fig. 6, (al), (a2) and (a3) show tne 
2 r p^pertt, and (b) shows the b.ister property. The transfer properties are indicated by (a1) which contains he 
Sen* ^ienYby 0 to 20%, (a2) which contains the softening agent by 30%, and (a3) which contains the softening 
agent by ^40% intothe .resin composition of the protective layer. When the softening agent is added ,n an amount more 

^^X^^^^^ agent is added in a ratio of 1 to 30% against the resin 
coition of the protect layer, and the conforming item area rate can be made 100% ,n the region A ,n F,g. 5. 
[0053] And, the metal back effects of these test specimens are shown in Table 2. 



Fine pore treatment 


Added amount of softening agent 


Thickness of adhesive agent 


Rf (%) 


None 


0% J 


16 jim 


190 


None 


1% 


8 jim 


190 


None 


10% 


2 jim 


190 


None 


30% 


2 |xm 


190 



[0054] It is obvious from Table 2 that even when the softening agent is added, the Rf values are not degraded but 

££« ^us when the transfer film of the present invention is used, the conforming item area rate of 1 00% is com- 
pleted in S of the respective properties such as the transfer properly, the blister property and the crack property 
and a melal back layer can be formed with the thickness of the adhesive agent determined to have a w,de range, good 

««« Lvina a surface resistivity of 102 to 108 O/Q a me tal back layer having a surface resistivity of 103 to 10™ £!/□ 
Z be Z C an eS Recharge can be suppressed so that the withstand voltage characteristic is improved 
S£2^^££^!^ the brighLss (.uminance) of the phosphor 

range of the surface resistivity was obtained as a result of the repeated expenments performed by the inventors on 
the relation between the surface resistivity of the metal back layer and the break-down voltage. 

BRIEF DESCRIPTION OF THE DRAWINGS 



45 



50 



55 



[0057] 

Fig. 1 shows patterns of a metal back layer formed by a transfer method Fig. " J^£°»^*^ \ 
defective state of a transfer property, Fig. 1B is a photograph showrng a state of e ' ^^SS^ 
Dhotoaraoh showing a state of a crack defect, and Fig. 1 D is a photograph showrng a confomi.ng rtem. 
F^ sSs Example of a method for forming a metal back .ayer by the transfer method Fig. 2A ■ > a sectiona 
diaaram of the transfer film, Fig. 2B is a sectional diagram showing a metal film transfer step, Fig. 2C is a sectiona 
dlaglam showing a heat treating step, and Fig. 2D is a sectiona. diagram showing a face plate on which a meta. 

F^TJjlphThowing a transfer property and a b.ister property of the meta. back .ayer which is formed by a 

^nsf er property, a b.ister property and a crack property of the meta. back .ayer which 
is formed by a transfer method using an adhesive agent having a high adhesive power. 

Fig Tis a graph showing a crack property of the meta. back layer which is formed using a transfer film having a 
softening agent added to a protective layer. 
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B. 6 * . g..ph showing . M ns.e, p-opp.* pnd a b«aer prop.,* o, ft. m«. «* l-Y- -** » »*• 
of an FED. th* transfer film of the present invention. 

p'jg ^^^^^^^^ ^ 3 Ph0SPh0r haVin9 ^ 

Fig. 1 5 shows a method for forming a metal back layer on a ^^SSfllJ^Zl film, Fig. 1 5B is a 
method in Embodiment 1. Fig. 15A is a 

sectional diagram showing a peeling step of a base film, Fig. 1 5C is a section a 

metal back layer formed. _-»ai K ar k laver formed by Embodiment 1 . 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0 05 81 Preferred embodiments of the present invention will be explained. It is to be understood that the present 
invention is not limited to the following embodiments. transfer film of the invention. In the drawing, 

Snc:^ 

^^^^ 

terephthalate, po.ybuty.ene terephthalate) ^^'^ P ^^ZZTJ a base film. This base film 11 
bonate, po.yacry.ate, polyimide and aromatic ^«^^^^S^ thin, deformation is excessive and 
desirably has a thickness of about 5 to 50 unu f the base Mm ££Z is under the pressing treatment. And. if it 
wrinkles etc. are easily generated in the metal Mm 1 4 when the o ans lowered, 
is excessively thick, fo.lowabi.ity for the base ,s detenoreted ^ndth^nster prop ny ^ 
[0061] As a parting agent, cel.u.ose acetate, depending on a peeling property 

oplastic or the like is used. Among them, a * 'SSSrtC.f 12 is formed on the base film 11 by 

between the base film 11 and the Protective film ,/„ not prefe rable that the parting-agent 

as a base. Specifically, it is aPP^*** later. For example, at .east 

property and a crack property and a combination ^^^^J^ a urea resin, an acryl-melamine copol- 
one kind of polymer, which is selected from an acrylic resin J 3 ^' am ' n ^'^ ^ an e ' poxy resin, an alkyd resin, 
ymer resin, a me.amine-urea copolymer resin, a P 0 '^* 3 ^^ material. 
I po.yam.de resin, ceHu.oses a -ny^based res,n ; ^^^'^^ pho sphate. a.i P hat.c monobasic acid 

£. is mixed in a rafio of 1 to 30% ^^^^S^^^^^ ,ike ' and 
[0064] The protective film 1 3 is formed on the ^^^^^^^ formed metal film 1 4 (metal back 
s desired to be about 0.1 to 30 urn. If the protective film 13 ' " e J ( J^Sely thick, because a blister property is 
layer) has a degraded visible light reflecting performance, and if rt is excessively tn 
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other than the aforementioned resins, a s tab.hz.ng agent^ a H e r and the > l.ke ™V J and desired to 

20 to 100 degrees. When pressing, heat may be appl.ed, and a heaf ng temperature^ =an I Devour w 

performed continuously Mouse irregularity is oaueed in the "enstei p „p.„y ^ rheri: me phosphor 

St. tnete, film, the proteose film end the p.rting-agen, foyer pertly r.m.fo on ^ £»phorK reen ^^p, 

^■S^.^i^^ of about 1X10* Pa is provided, and by depositing a.uminum on the parting- 

*S ,ol~ rtTne. taye, o, ettioon diottide (SO,,, AIN oi TiN in the .-ens,.. „m, . m«hoo such es 
sputtering is generally adopted. frtrmaH h« the transfer film having the above high resistance layer 

electron-emitting elements with a substrate-to-substrate distance of 1 mm. 
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[0079] It is obvious from the graph that a remarkable discharge suppressor effect is £ 
Lor has a surface resistivity of 10 3 QADor more, but when the surface resist.v.ty exceeds 10'° £1/Q the passage ot 
a current become" ext ^ difficult, and stable luminance cannot be obtained. The reason why the = -v«ment of 
the istana voltage characteristic is achieved is not necessarily clear, but a difference in quality con - 
Se^am ^addition to a discharge suppressing effect owing to the -^^^^^^^ 
rooaoi Thus in the FED having the aforementioned phosphor screen, the electncal d.scharge between the substrates 
KSo^^^W^voHag. characteristic is improved. The metal back layer 19 hav.ng a h.gh surface 
esistiS o?i5 .to*" formed'by a transfer method, so that its light transmittance is not 
f rtTs vl th n and it has high reflectiveness as compared with the metal back layer which ,s P^uced by a lacquer 
m hod S In emulsion method. And, it is particu.arfy advantageous for a ^^^^^^^ 

SSrSTTSaS and good reflectiveness and the high resistance layer 21 having a surface res.s^ty of 1C* to 
10 o^nand^acked thereon, is formed on the phosphor layer 18. As to reflectance of the metal back layer 19, the 
,ow re^eCr^ as the lower layer has 85 to 100% and the high resistance layer 21 as the upper layer has 20 
to 90% in terms of relative luminance when the ordinary aluminum film has 1 00 /«. 

OlSsi The™ Rg 14 shows a relation between the relative luminance and the break-down vo tage of the FED rwhich 
s Sned b assembling the face plate having the above phosphor S^S^ITJS^lJSS 
omittinn elements with a substrate-to-substrate distance of 1 mm. An FED which had the metal bacK layer i arormea 
hr a rresUance fayer with a surface resistivity of 10^ to 10'° O/Dwas also determined for a relation between 

S)085] Then, specific examples of applying the present invention to a display device will be descnbed. 
35 Embodiment 1 

roosei A transfer film was produced by the following procedure. A parting agent consisting of 75 parts of toluene 12 

a polyester resin having a thickness of 20 urn by a gravure coater and dned to form a parting-agent layer hav.ng 
EST "rhen^sin composition consisting of 25 parts of methyl isobuty. ketone, 25 parts of methyl ethyl ketone 6 

oT P a« ?Si!^3?Sd 0 P 5 part of p-to.uenesu.fonic acid was applied to the parting-agent .ayer by the gravure 

Z I ^res^mposTt on consisting of 90 parts of toluene and 1 0 parts of a polyvinyl acetate was appbed to Ihe — 
film by the gTaTe later and dried to form an adhesive-agent layer having a thickness of 1 2 pm. Thus, a transfer film 

roo^rThtn' as shown in Fig. 15A, a stripe-patterned light shielding layer made of a black pigment was formed on 
SelnLIurfa'ce of a°ace plate 23 for a 32-inch color cathode-ray tube by photolithography and a phosphor aye 1 8 
the nner *™*°? L!I oi red m\ areen (G) and blue (B) was formed between the light sh.eld.ng section and the l.ght 
reKs^rTS Ser in" such a lay that the respective colors were adjacent to one another in 

To<£>7 T^tt^adhesive-agent layer of the transfer film 24 was disposed so to come into contact with the phosphor 



10 



15 



20 



25 



30 



40 



45 



50 



55 



10 



EP 1 255 275 A1 



and a surface temperature of 200»C. Then, as shown in Fig. 158. the base film 11 was * 10 m/ 
min and the metal film (aluminum film) 1 4 was adhered to the phosphor layer 1 8 of the face plate 23 
ro09ll ?herlccording to a well-known cathode-ray tube production process, the face plate and a funnel were con- 
nected and £c components were decomposed and removed in a heat treating step at a peak temperature of 
about 450'C a * L of connec«ng. Thus, the metal back layer 1 9 was formed as shown in Fig ^TJ^SSSJS 
processes such as sealing of an electron gun, discharge and mounting of an explos.on-proof band are Permed to 
complete a 32-inch color cathode-ray tube having the structure shown in Fig. 16. In the draw.ng, reference numeral 
26 denotes the funnel, 27 denotes the electron gun, 28 denotes the light shie.ding layer, the phosphor layer and the 
metal back laver 29 denotes a shadow mask, and 30 denotes the explosion-proof band. 

E£i^£^£l back layer of the color cathode-ray tube was formed, a yield in the heating process was 90% 
ndS inq a sufficiently practicable region. Details of defects resulting from the metal back layer .nclude 4% of a b hster 
IfeSZ ^5 % of a c Lk defect which resulted from variations in thickness of the adhesive-agent layer. Center lumi- 
nance was measure M an acceleration voltage of 32 kV, a current density of 0.5 uA/cm* and an overa.l raster s.gnal. 
Co"ors R G arS indicated a high value of + 20% as compared with a case of forming the metal back layer by a lacquer 
method, and there was obtained a good metal back effect. 



Embodiment 2 



rooaai First a transfer film was produced according to the following procedure. A parting agent consisting of 75 parts 
SSene ^VaTsTmeCl isobutyl ketone, 12 parts of methyl ethy. ketone, 0.2 part of acetylene glycol and 0.2 part 
o a Se resfn was applied to a base fi.m made of a polyester resin having a thickness of 20 urn by a gravure coater 
and d ied to ioZa parting-agent layer having a thickness of 0.5 urn. Then, a resin composit.cn cons.s .ng of 25 parts 
of meth* ibuty,^tone 9 25 9 part S of methyl ethy. ketone, 6 parts of denatured a.coho., 10 of tc^uene, 10 parts 
of butyl acetate 10 parts of ethyl acetate, 5 parts of a melamine resin, 5 parts of a urea res.n 1 pa* of a cell Mose 
derivSive 1 part of a rosin-based resin, 1 part of dimethylsi.oxane, 0.5 part of phosphonc acid 0.5 part of p-tolue- 
nesuUonfc acW and 2 parts of N-butyl benzene sulfonamide was applied to the parfng-agent layer by the gravure 

^rThralum^^ 
L^ares^ 

film by the gravure coater and dried to form an adhesive-agent layer havng a ^™%* 4 J™^* e tra " Sfer f " m 
produced was used to complete a 32-inch color cathode-ray tube in the same way as .n Embodiment 1 
rows] in the production of the color cathode-ray tube, a yield in the heat treating step was 99%, .nd.cat.ng a good 
S And, a defect reS u.ting from the metal back layer did not occur. When center lum.nance was 
Lcce eration voltage of 32 kV a current density of 0.5 pA/cm* and an overall raster s.gnal, colors R « a nd B .nd.^ed 
a high value of + 20% as compared with a case of forming the metal back layer by the lacquer method, and there was 
obtained a good metal back effect. 

Embodiment 3 

[0096] In the same way as in Embodiment 2, a transfer film was produced except that the aluminum film had a 

toton* 5 ™™ a stripe-pattern light shielding layer made of a black pigment was formed on one side of a face plate 
fo^O-iS FED by a screen printing method. A phosphor .ayer having three colors red (R) green (G) and blue (B) 
was fonned beLen the light shie.ding section and the light shie.ding section of the light sh.eld.ng .ayer by the screen 
orintino method in such a way that the respective colors were adjacent to one another .n the form of a stnpe. 

T^en a transfer film was disposed so to have its adhesive-agent layer come into contact w.th the phosphor 
avTprelsed'by S Sr roller having hardness of 50 degrees and a surface temperature of 200°C at a ve.oc.ty of 2 
rXn^ 

T on me ph'osphoHayer of the face plate. Then, the face plate was raised from 

♦Lmn^rature aradient of 10°C/min from 200°C to 380°C at a temperature gradient of 9°C/m.n., from 380 C to 450 C 
araTempeTa?ure gradtnt o^SSmin. After heating at 450°C for 30 minutes, the temperature was .owered to room 
SmperTur^ a temperature gradient of 3'C/min. By the heating treatment, organic components were consumed from 
the respective resin layers, and the metal back layer was formed on the phosphor layer. 

m09 9 r^en an e ecfron generation source which had many surface conduction type electron-em.tt.ng elements 
on^ed in^ matnx on a substrate was fixed on a rear plate. The rear plate was sealed to the face plate through a 
9>ass. Then, necessary processes such as discharging, sealing and the hk< .were formed 
to complete a 10-inch color FED having the structure shown in Fig. 17. In the drawmg, reference numeral I 31 denotes 
Sg^Siage tJlSSS 32 denotes thenar plate, 33 denotes the substrate, 34 denotes the surface conduct.cn type 
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electron-emitting events, 35 denotes the supporting frame, 36 denotes the face p.ate, and 37 denotes the phosphor 
screen on which the metal back layer . s formed. was g9% indicating a 

[01 00] In the formation of the metal back layer of the FED, a yield «- me nea a |umjnance was measured 

good result. And, a defect resulting from the metal ^ /^'f^^^^^L, colors R, G and B 

of a standard deviation of the luminance values of me zones^As . resu£ a stand** * ^ Qf 
metal back layer was formed by the ^uer method bu the aluminum film, and for the 

— * - "~ ,ay6r ^ ^ 

transfer method according to the present invention was especially effective. 
Embodiment 4 

,0,0*1 M a «.ns,e, >m was placed aborting fo « W^nj. * j^"^ ™* ^ 
70 nn,. A, this tlma, a dagraa of v.caun, was incaasad to *" P *-"£r^ MKI of about 10> IfDwas foaaad. 

printing method. odhesive-aaent layer come into contact with the phosphor 

n/O was formed. „~ v , Clirfflrp conduction tvDe electron-emitting elements 

Uaga of 5 kV, a aonen, denalty of 20 .Worn* and an ova, all A b „ A<10ra , voting* 

voltage characteristic was good. 
Embodiment 5 
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he* layer »as - 

INDUSTRIAL APPLICABILITY 

l0l10l Asdescribedabove,*epre^^ 

acteristic (particu.ariy the crack property) when be ^ed on the transfer film or the like 

metal back layer can be obtained .n good yield. The a *^' ve ^ woTkabmty of forming the adhesive-agent layer is 
can also be determined to have a th.ckness '^J^^^^Sh a high reflection effect and high luml. 

Z^X&X^^ 2 ~ KS— . - - — — — ic 

is improved- , , . wAr . eimri | e « n d easv and the production cost of the display 

52 £££2S£2X^^Ztt ~- - °- • —* — ~- 

good quality without unevenness in luminance. 



Claims 
1. 



2. 



6. 



7. 



A transfer fi.m, comprising a base fi.m, a parting-agent layer, a protective «,m and a meta. (Dm. the P art,ng-agent 
C£E P rotective P fi.m and the meta. fi.m ^^^ n ^^ at le ast one kind of softening agent 
wherein the protective film . ^J^^l^J^ agnatic dibasic ester, dihydric a.coho. ester, 

The t( ,„ sl e, ,mt a* set H m ci.im , , wnerein M softening agent I* contained in a range o, , >o 30% in . masa 
ratio against all materials configuring the protective film. 

The transfer film as eer forth in claim ,. wherein the proactive am has a thfekn.s. o. 0., to 30 pm. 
The trenete, «,m as M font, in cfafm , . further composing ah eoheslve-egen, ,.yer .omted on the meta, «tm. 
The trenafe, «,m as .e, torth in Cairn , ^Jj-nJJJ ^^^^Z^Z^ 
and a polyamide resin. 

A transfer «,m. comprising a haae «,m. a parting-agen, layer ant, a franefe, leyer. M P-mng-agan, taye, an, me 
""tS; "!!- T^™cH:.TH 0 n resistance «. having a sortaee resistivity o, ,0= ,o «. sVO 
(square; the same is applied hereinafter). 

less than K^O/a 

A method for forming a metal back layer, comprising: 

forming a phosphor layer on the inside surface of a face plate; 1 ^ to hgve 

transferring a meta. fi.m. the trans. arnng ,ayer, pressing to adhere 

The method for forming a meta. back .ayer as set forth in Cairn 8. further comprising forming the adhesive-agent 
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,ayer on at least one o« the meta. «.m o« the transfer fi.m and the phosphor .ayer before transferring the meta. fi.m. 

10. A method for forming a metal back layer, comprising: 

forming a phosphor layer on the inside surface of a face plate; c|ajm g so tQ 

heating the face plate which has the transfer layer transferred onto the phosphor layer. 

1 1 . A method for forming a metal back layer, comprising: 

forming a phosphor layer on the inside surface of a face plate; ciajm qq ^ 

heating the face plate which has the transfer layer transferred onto the phosphor layer, 
layer. 

15. A display device, comprising: 

an envelop having . -ea, plate and a face plate whk* la dapoMd to lace the rear plate; 

n^»rsnnrr.rp,r^« « - — *. » - — 

beam emitted from the electron-emitting elements, 
wherein a phosphor screen which has a meta. back .ayer formed by the method for forming a meta. back 
layer as set forth in claim 8, is disposed on the inside surface of the face plate. 

„ o „h«r,h n r laver and a metal back layer which is formed on the phosphor layer, the 

16. An display device, compnsing a phosphor layer ana a meiai icy . 

the rear plate. 

2 " • SISSIES Spo^otoe £ «c P,..e, ene a plural* o. electro— 9 elements are teemed on 
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the rear plate. 

22 The disDlav device as set forth in claim 18, 

wherein a rear plate is disposed to face the face plate, and a plurality of electron-emitting elements are formed on 

the rear plate. 

23. The display device as set forth in claim 19, ^ 

wherein a rear plate is disposed to face the face plate, and a plurality of electron-em.tt.ng elements are formed on 

the rear plate. 
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FIG. 1A FIG. 1B 




FIG.1C FIG. 1D 
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FIG. 2A 




FIG. 2B 
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FIG. 3 
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FIG. 15A 
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FIG. 16 
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